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(D: TIS^: (3) (4) 

[0 0 10] 

[it 7] 



(D:±fE^: (3) T-^$n*^fei4#7y^k^t^JS7K^k%*SJc;$-^ 

iitmtn (S) -3, 3, 3-MJ7^o-2-hFo^->-2- 

© : ±i b^c ( 4 ) x-TFZtiz yt&m&$ y y mit&m t ^m^mitm z R&zit 

Z>^t*mWt-?Z> (R) -3, 3, 3-h'J7^n-2-liKn^y-2- 
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*&m<0±$S& (1) (2) ^$^4^igtt^7!y^fc#!»«tt, 

a, a, a - f 'J ^ ^ ij ^i^yy^X^f^^^i^^MbRtL- 

[0 0 13] 

7 1 n > ^ ^ 'J t - ^tfei Ltd, a, a-h'J7Hn^^ 

[0 0 14] 

^"7A, v ^ ^>yi)A, 7V^7^f Kf©^I, 1* — tf — 2 — 7^" 

sale n-W^r>©#«rfflv^^jS^t3&*^f f>*t***, 
i3^Tt±, (A) f±itl7;V.3^yK, (B) jfc^fgftl, 1' -tf-2- 
t7K;K (C) h U 7x-;P7t77^ >*tv h\ (D) 
nA-t^ry KXti t e r t Kn;<-t*v Ffrb&&1&m&&T, 

^x^^yTOf-Sit^J Lv^ 0 
[0 0 15] 

«93 O jz £ V > T , Tf^f x. # * ~W fc^o Kttffl 1" & %i±m&m T ;V 3 4r v 

^r->F\ X^/^y-)AHJxKyF, 7*>y*7A h 'J'f 77n^y h\ ^ 
*>y7Af'J- n -7n/f^yb\ 7 h 'J 7A h Ky F, 4 y Y V ^ 
AF'JxF^yK, ^7 Mj 7 A F 'J y y'u > h\ ^;HJ^F'J-n 
- 7°n # v h\ 7>^>HJ>F^ryF, 7>r/MJxKyF\ 9 > * > 
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h i; y y -f u t'^ y Y\ 7>r/h'J-n- y°n *°+y h\ t'J-)Ah'J> h * 
vK, -t'J MJxh^yK, -t y >7 a MM y y°n k\ -t'j^Af y 
-n-yn^yK, yA Y 'J y h 3r y h\ h 'Jxh^fy 

h\ y°y -btyAh'Hv^n^yK, h 'J-n- 7°n *° * y K 

„ ^tyAF'J^KyK, ^ty*Ah'JxK-> h\ * f/AfH V y°n *° 
3r v h\ ^yAH)-n- y°n ^yF, tv'J >7A f 'J^ h y K\ V 
^AhVxh^yK, t-7'J^AfMV7°n^yh\ tv'J^A b'J-n- 

y°n # * v K> xx- n tf >y a h U y b * y h\ i-nf 7 A h'Jxf^y a. 

- n tf -y A h V -f y y°n *°^r y K\ xx- n t? -y A h v - n - y°n y b\ # K 
>; -7 A h y h * v h\ ^Kij^^pjxfdr y j>\ 7T K'J^Ah'HVT'n *° 
^yK, f K'JyAh'J-n-ycf^yK, f^t: >y A h V y h y h\ 

tf *7 A h'Jx^y TiUfyAf'Myy'o^yK, f^tfyA b 'J -n 

- y°n ^y K> y y°n y y a ]> >; y h * y h\ y y°n y y a h V x. h 
^ y K\ fa7*ny^AMJ/f y y°n ^y h\ f"V y; y°n y y A h »; - n - 
y°U rhf y K, ^;^-)A HJ^ b^yf\ ^;^ 7 Af>Jxl«^r y K\ * ;P 5 
yAh'MV y°n y K\ *iKWMJ-n- y°n y K\ xji/ tf «y A h 
■J^ h+y F, x;vt*-7Af'Jxh^y K N x;nf 7 A h'J-f V y°n y K\ 
j.;u tf y A h v - n - y°n y by y <; y a h >; y h * y by ^'J^AMJx 
h * v h\ y 'J y A h 'H V y°n # dp y h\ 7'J ")A HJ-n - y°o *>y K\ 
y yA h y y h^y h% ^7f;vt*7Af'jxf^yK, >f7f;nf7 
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h V y h ^fy h\ ;i/-r- >7 A h'Jxf^y K, ^x^AhHVT'D v K 
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y K, * tyAh'j^f y ynl^y K\ -9-7 »; -7 A h »; y y y°n y K\ xl- 
neyAf^VT'n^yK, if K U A h y y°n y K, f^t'7A 
b 1; y y y°o y K, 7*4 y y°n y y a h 'j y y y°n K\ *;^7Ah 
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i; ^fy/o ^°^r v F\ x^f^Ah'Hv^n K> 7 V •> A h 'J >f y y°u 

*'+yF, -Y y y-A/M r -7 A h y y yn^y K. ;l/f- -7 A h 'J >f y y°n 

v Kf©5 > y y <y K h 'M v/D + y KjW* l < , ^ti^»<7)d*>, yyyy 

Y iM y y°n v K\ Y-yf^e^Ah'Mv y°n v Kj&*$ <b H«f i L < 
[0 0 17] 

- Mj 7Wd^^ y i; ;u^>y;^*7^Wc2tLTS1iro. 1 ^;i^%~3 0 

[0 0 18] 
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t\ l ~5^e;v*-c*-5^ «?S L<»±1. i~3^e;H^ffl-r^>o 

[0 0 2 0] 

v KXfi t e r t KUA-t^y KOfJi, tti^l^V^/Y 

K MM V7"n^y FUMLTSt 1 - 4 ^^s^ffl U $ «b KKfcm^&K 

fctZm^&a, a, « - f 'J 7;Vt ^ 7 'J ^^>y;VX7>f iVWt LTI 

#1 - 2 ^ )vm:i%.m~$- z> o 

[0 0 2 1 ] 

mm^htz^xte, yy? y-f K MM y/n*°*y M (R) -i, l' -tr 

- 2 -7^y h— /K h 'j 7x-;i/7a7-l + K&t/y y y t: Kn^-t 
*v K3&*^*4tt«SE«:fflv^ y y y t: Kn^-t^fy KK J: ^fx,f+yjts 
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V7 , D^yh\ jfefittl, 1' -lf-2-t7h-^ F'J7x-^7^ 
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*»WO*feKfi^t, ^x*'iryTOOS^fiSi: -5 0°C~ 
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&^y ?mik&wmz&3t¥%&mr«n2>tzit>\ l zi^ -3 o°c~~i o°cx<DnM& 
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Mi, Mjiiftj£. RlSjajKt*J:0**** t ji#3£K*jS*DLT^«b2~2 4l^ 
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9 ? g^ii-r^^: (i) X(±5£ (2) -c^£*L£^r£l£^7 

^MJ5 6 0 - 9 5 % e e "C#x. & 0 
[0 0 2 8] 

«0g<7)±lB^: (3) -emzti&%i¥tSiaE.&y ymft&vate. ±125$; (D -c 
f)lit^;t^-e^o ispftK, ±SE5fc (4) ■e^s^^^fStt-g-^yjsft 

[0 0 2 9] 
[0 0 3 0] 

KJ:o-CJtfc&j&*hfB5*; (1) 3Ui:£ (2) •C^^tL^jfe^fiHt'&^y^fc^W 
ii:WLt^IilMt«o. 1-2 oii%ttfflt*o 
[0 0 3 1 ] 
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[0 0 3 2] 

~2 4^F^T»MlS{i^t-^o 
[0 0 3 3] 

XBMtir2,±ttt (3) (4) ft^^tt-a-^ y mit^m* 

[0 0 3 4] 

^f&WTrSK&^-c. 7K*^nM^ic^ffl-f^±fs^: (i) xti5£ (2) -e 

fi\ a, a, a - h 'J ^;u^n ^ ^ ^ v v^^^x^co^^a-^^r v^fb 

^ > > t: FDA'-t^y Y (Dftm^Xlbh 5 < )V r )^ n - ;k yfc^ 

4±SB^; (3) (4) -C^$tt^^rS-tt^-7 y*^M^#^,o 

[0 0 3 5] 

7c1"&£fcKJ: 0, (S) -3, 3, 3-h'J7;vtn-2-tKn^y-2- 

ft^m&^y ymfc&wz&mfcmiVtox-MTti-zztizjL*)^ (r) -3, 3 
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&X § £ o 

[0 0 3 6] 

if ft h 'J - s - ^i* 'j ^ ikmikY V v7^;v 

*^f*'^A, ytafrffcsfc^SHE^ 7k3tffc**3R #jw>*a, TKSrftT;^- 
^A'jf-^A, TKiffth F^yT^^^A'Jf^A, 7R*fth V- t -7' 

£L< i±ikmitV4 vr^i'T;^ ~^A-e&& 0 

[0 0 3 7] 

) 3Ui5£ (4) T^?aS^tt^7 7f^!|it:^Lt, a#i~5^» 
[0 0 3 8] 

[0 0 3 9] 

^P^-r^> ko-efi&v^ i o or- 2 ototit\ 1 ~2 4n#ra-c 
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[0 0 4 01 

(S) -3, 3, 3 - h V yn/*n- 2 -is Kn *~>- 2 -^;v-7°n tfsj-^g? 
Xf± (R) -3, 3, 3 - Y 7 )V*u-2 2 - ff-)V7u\£it 

>^£?#& 0 JH8\ f»fc*Lfc3te£fiH£- 3, 3, 3-MJ7^n-2-tFn 

3fc¥*fcj£9 9. 9 e e%JSJUtfcfc& 0 
[0 0 4 1 ] 

$»*»oaj^WJw3fe^ffitt3, 3, Z — Y 7 )V-fr u — 2 — \i F n — 2 — ^ 
[0 0 4 2] 

immm] 

o 

[0 0 4 3] 

(lH-NMR&i^ 13 C-NMR$lJ;t) 
Var i anlGemi ni-200 tHl 0 
[0 0 4 4] 

Perkin E.l me rS2 0 0 OFT-I R "CHIto 
[0 0 4 5] 
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C , HlPerkin Elmer U 24001 ICH "CUM 
F ;HPLCtHI«> *7A:lV-lTSKge 1 IC-Anion 
-PWxlPEEK (4. 6mmIDX 7 5 0mm) , M: 1. 3mM?>3 

[0 0 4 6] 

HUM - 8 OBtm 
[0 0 4 7] 

(Jt^JgOfflOTE) 

HORIBAHSEPA-30 0 "CUMo 
[0 0 4 8] 

1 a, a, a - f- >J "7;l/;tCM ? ? V ;Ut^>y^i^f ^^11 
<%£Pt\ m#T-^rlffl^7t: 5 0 0 m 1 rnAl77Aa(: a , a , a - Y V 7 )V 
jru*?W)l>M (154. 0g, 1. lOmol) tmt1~*-^ (17 0. 
lg, 1. 4 3mol) *Mz-5m%mriLtzo M'glr&ZttzX *)m&S 8~ 
92t$-tt^«, «, a-MJ7Wo^n'J^n70' (92. 6g 
) (W5 3%) o ttz, M£.m%dt LtMl 0 6°C/3 lmmHg£ 

^Tl-^a, a, a - h 7^^n^< ^ ^ i; ;i/^4ffi^ (3 4. 0 g) (JR 
$2 4%) o 

[0 0 4 9] 

i&Tn- K mWT-Zffiz-fz 1 0 0 0ml ^op^M 7 ?X 3 tc^^ V)VT)V 
^-^ (5 4. 6g, 0. 51mol) (6 0 0ml) 

X-fc^ ±M^%h^ttZa, a, a-F'j7Wn^^'J^D7>fK (8 

0. Og, 0. 5 1mo 1) *-4 0t-eiT, ^v>th'Jxf^75> (5 6 
. 2 g, 0. 56mol) tyxf^x-f^ (2 0 0ml) ^M^iTL 

Tto - 4 o °c-e i mmmwLtz^ $^cotti mm$tWLfz 0 Rfomm^m 

mMikTye-<y &7k : &m£ : &M&. ^-T-^-ettm. ^t^MM^v^ ~>7 ^t- 

= 9/1 : VOl/vol) fiitS-^tff, a, a - h V -7;l^tf^ ^^7 
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)^^>i/)\y^^f-)V (9 5. 3 g) *nfz (tt$8 2%) o 
[0 0 5 0] 

1H-NMR (2 0 0MHz, CDC 1 3 ) £7. 3 7 - 7. 2 9 (m, 5 H) 
> 6. 7 0 - 6. 6 7 (m, 1 H) , 6. 3 8 - 6. 3 7 (m, 1 H) , 5. 2 
5 (s, 2 H) o 
[0 0 5 1] 

HSffill (S) -2, 3 -i* 0 +y - 2 - h "J 7J^d^ f ji/^n h> >i 

^>yJkX^7Jl/(7)ff 

iTo- hMa^18«:ix.t2 0 0 0ml ^3op^l77^n^itlj| 
L/c&. ^l/+a7-y-7*^4A (4 6. 3g, MET 1 8 0 *C x 4 mffl^ffi 

$m&) , ( R ) — 1, 1' — fcf — 2 -f-"7 (7. 2 9g, 2 5. 5mm 

o 1 ) , b 'J7x-;V7^7>( >t^yF (19. 3 g, 69. 5mmo 1 ) 

MTHF (2 5 0ml) *]mx.tz 0 5frmmW-f 2> Z tlZ £ *) mM^ttz^ 

7>^>F'J^77n^yF (7. 3 2 g, 2 3. 2 mm o 1 ) <D T H Fjgffi 
(2 5 0ml) ^iiLlfi-eilf»L/: 0 7^VtFn^-t^yK (7 

. 0 6 g, 46. 4mmol) fcflSjDU $ KM"C 2 B#P^«M$-T £ £ t K £ 

[0 0 5 2] 

sj&f&mimeL tzmLtzzt zmwM, Eu&mm * - 2 0 °c k l £ e ^ ^ 

>tKD/^^yK (8 9. 8g, 0. 5 9mol) »U:|i a, a, 
a - F 'J 7/V*n^ ^ 'J j^>y;vx7,f ^ (10 6. 6g, 0. 4 6 mo 
1) OTHF (5 0 0ml) iltriTD - h J: *) 1 Bf IWjWCSIT Ltz Q -2 
0 °Ce 1 2 B#W«*H&, 1 H - NM R Tm&<7)ffi£:ZmmLfz 0 
[0 0 5 3] 

fi&fD^fcT^-t-^ATfc^ (3 0 0ml) , 5%mimfcmi- Y U >7A7K^ 
i£ (2 0 0ml) £#D;ta££#lt L/^JL h ^Mt^glJ, ^ 

■C^m £ fir o 7t o ^rUffi £ Lfz^ y'jn>*7A * -9- > /iix 
^=3/1 :vol/vol) r-m£MfrZmi:Ltzo ^Cy'J)!;W7A 
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(^^r+h> / / i^^^-f-;i/= 9 / 1 : v o l /v o l ) i fc"C (S) - 

2, 3 -i*°+y- 2 - h 7 )Vjru J3-)V7°u \£^>^^.>-J^jl^^)V (l 
0 4. 7 g) *ntz 2%, )tfM7 8 e e %) 0 ^MS^rfJ 

[0 0 5 4] 

*7A:^-b;VfilCHIRALCEL OD-H (4. 6mmIDX25 
0 mm) 

mf&WL : V7°u/*; -ju=9/l ( v o 1 /v o 1 ) 

! 1 . 0 m 1 /m i n 
tfcfctSS :UV=254nm 

f£#B# HQ : 10. 3 m i n ( S) , 11. 2min(R) 0 
[0 0 5 5] 

1 -e#<b*l£ (S) -2, 3 -x^y- 2 - h V "7;i/tf n ^l/^n 
v^^x^ 7 J^^IJ* 7 A (CH I RALGEL OD-H, 

o 

[0 0 5 6] 

iH-NMR (2 0 0MHz, CDC 1 3 ) 8 7. 4 8 - 7. 2 6 (m, 5 H) 
, 5. 3 6 - 5. 2 2 (m, 2 H) . 3. 27-3. 19 (m, 2 H) 

13C-NMR (50MHz, C D C 1 3) <J 1 6 3. 4 0, 1 3 4. 1 5, 1 
2 8. 7 4, 1 2 8. 7 0, 1 2 8. 1 9, 1 2 1. 4 5 (q, J= 2 7 6. 5 
Hz), 6 8. 3 0, 5 3. 9 4 (q, J=37. 6Hz), 49. 02 

I R (KB r ; v c m-1) 3037, 2965, 1755, 1499, 14 
5 7, 1 3 8 9, 1 3 3 1, 1 2 3 7, 1 1 7 9, 1 1 4 8, 1 0 7 8, 1 0 3 
0, 958, 87 0, 782, 752, 696 

7clt5r#f ; C 5 3 . 67, H3. 68, F23. 42 (Calc. ; C53. 
64, H3. 74, F23. 15) 

MAS S (m/z) 2 4 6 (M + ) 
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JfcfilftJg [a] D 25 =9. 8° (C = 2. 0, 0 
[0 0 5 7] 

m$&M2 (R) -2, 3-x^'>-2-b';7^to^f-^^nkft>S 

(R) -1, 1' -tf- 2 -7-7 Y-)V<Dftt>t) \Z (S) -1, 1* -If- 2 
-^7 h-^fcttfflLT, Hjfettl fclTOKRJSfcfr 3 (R) -2, 3 

-j^^^v- 2 - h ij 7^n^f;i/7 p n (JR 
^9 0%, 3t^#fiJK7 8 e e %) 0 lHM 13 C-NMRMl R*^* h frf 

[0 0 5 8] 

($Hf#*) 

7C*^*f;C 5 3. 45, H3. 78, F23. 09 (Calc. ; C53. 
6 4, H3. 7 4, F2 3. 15) 

itm^tm [«] D 25=- 9 . 8 ° (c = 2. o, 0 

[0 0 5 9] 

H»U3 (S) -2, 3 -i*°^y - 2 - f 'J 7 t n ^ f ;V7'n if t >i 

WftttHtX-tz 5 0 0m 1 <7)^Ll3oP77^3C (S) -2, 
-2 - h 'J 7;i/tn^f ;V7*nt:>vS^>^;i/x^r;v (2 0. 9g, 84. 
9mmol, 99ee%) SrSPx., > * 7 8 0 m 1 UgMB£-£fc 0 

8Mb6& (i. 6 3 g) zmmLtzik, msBJkmm-^wskVtzo 4n^ist 
miWLtz^ mt&&z?>w\Ltz 0 mmim&^Ltzm. (s) -2, 3-j. 

2 - h U 7^to^f^7 , nt , t>| (11. 9 g) *ntz (JR*£9 0 

%) o 

[0 0 6 0] 

iH-NMR (CDC 1 3) 59. 28 (br, 1 H) „ 3. 3 6 - 3. 2 5 ( 
m, 2H) 

!3c-NMR (CDC 1 3) 5 1 6 8. 7 6, 1 2 1. 2 5 (q, J=2 75 
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. 6 H z) , 53. 71 (q, J = 3 8. 5Hz) 

I R (KB r ; v cm-1) 3528, 2928, 1744, 1636, 13 
88, 1318, 1259, 1179, 1090, 961, 875, 758, 6 
8 4 

7C*^*f;C 3 0. 78, HI. 94, F36. 38 (Calc. ;C30. 
59, HI. 80, F36. 52) 
MA S S (m/z) 15 7 ( [M + H] +) 
itm^tm [a] D 25= 10.9° (C= 2. 0, ^ 9 0 
[0 0 6 1] 

H«!l4 (R) -2, 3-3-^*^-2-Y')~7)\s*u*1-)V7 0 u\£*ym. 

on 

(S) -2, 3 -x^y- 2 - h 'j y )V^-u ^^-jv^u^^y^^yi/jvju 
XfiKDjt^^: (R) -2, 3-x#Jfy-2-PJ7^tD^f^7 J oet 

, (R) -2, 3 - x^y - 2 - h 'J 7^tn^f ;i/7"ntV (IR 
f 9 3%) o lOiO^HS^C-NMRMl R/^^^ h^-^liHI 

$13 K^cL£fco£|W|— -eabofeo 

[0 0 6 2] 

(##fi!8*) 

7Cft5M?f ;C30. 67, HI. 72, F36. 71 (Calc. ; C30. 
5 9, HI. 80, F36. 52) 

tmit& [«] d 25 =- i o. 9° (c = 2. o, ^^y-;v) o 

[0 0 6 3] 

H»U5 (S) -3, 3, 3-h'J7^n-2-bKD^y-2-^f;v 

SSt#H^T\ «^T*fllx.fc5 0 0m 1 ^13op77^n(;i. 0 MtK 
tltyV77'f ^7^K-7A/a^>^$ (2 4 0 0ml, 2. 40mol 
) £Jn£fc 0 ^<^&£-8 OTCKJ^iPLfco (S) -2, 3-i*>y-2- 
F'j7^tn>fj^n^>i (1 4 9. 8 2 g, 0. 9 6mol) (Oy^c 
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u*9> (600g) SftiiTn- h «t 0 2 R#WjWtT«flnLfco - 7 0°Ce 
-Hlia^L^ -5 0tJ-C6l$IW«#Lfco 8 OlCKffripu 

;* (1 0 0 g) tv^nn^> (1 0 0 g) O 2 BfWjHt 

TiTL, RSfc'ffjtLfco OTCfclSiPLfc 1 8%HC 1 tK?§?£ 1 8 0 0ml(: 
2 B#|flJjWT?STLrt:4lfe, ia^^- Mj^Ai60g £2jnx.£ 0 yxf 
;i/x-f;V5 0 0mlt2|lliffiU il^^*U (S) -3, 3, 3- 
b 'J 7;^ n - 2 - t Kn^f y - 2 - ^ f ;v^n t't >S( 9 8 . 6 g) 
(ft$6 5%) o Ztli Y)Vi-y (4 0 0ml) l?W&$&fc 2 ©fir d - t T% 
9 9. 9ee%©^M^ftl. (S) -3, 3, 3 - Hj 7 n - 2 - t: 
h'n*->-2->Wnet>» (5 1. 6 g) *f#fc (1R$34%) 0 ;o 
fcOttBEfc«^S*L-cv>£ (S) -3, 3, 3-f'J7Wn-2-l:Kn^y 
- 2 - ^f;^n t>>^tra— olHS^c-NMRM I h;i/7" 
^^-fi t^f> (S) -3, 3, 3-h'J7;^n-2-h KoJf->-2- 
* -f- )v -7° n tf * y m t &7E L 0 
[0 0 6 4] 

7^D7^'77^- (GC) fr%rL3t¥mm*ftftLtz 0 
[0 0 6 5] 

: >ruA;*v 7ttlCP-C hiracil-Dex CB (0. 2 5 
mm X 2 5 m) 

iJ ^ASJS I 7 0°C 

tttiS : F I Do 

[0 0 6 6] 

JtJ^ftJS [«] d 25 =- 18.9° (C = 4. 0, * 9 0 
[0 0 6 7] 

mmme (R) -3, 3, 3-h l J7;^n-2-kKn^y-2->f^ 
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^-v: 20/E 



(S) -2, 3 -jl 2 - h V -7A/*u*m/"fu tf^->^ftt> «9 

(R) -2, 3-^*°*v-2- h 7;w^n^^-;U7°nfc^>^^^fflLT. 
HM^iJ5 t|Wl^tco^#T-e^lS^IIML> (R) -3, 3, 3 - M y;!/* n - 
2 -fc Kn^y- 2 -^T-^ynkf (JR*jS3 6%) 0 dOtftiBEK 

S^^iiti/^ (R) -3, 3, 3-f'j7;^n-2-kKa^y-2-^f 
;uyn t>>^<hl5]— <7)lH^.LKl3c-NMR^.^I Zmt 
Ztfrb (R) -3, 3, 3 - h'J7;i/^-o-2-t ;i/7°n 

[0 0 6 8] 

(5Mff*S*) 

ttMftBt [ a ] d 25 = 1 8 . 9° (C = 4. 0, 
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mm) mm. skme>*>ftit£Lxmm%it¥m&3, 3, 3-hvy^tu 

- 2 - t K n ^ i/ - 2 - > ^ ^ y n e * > iSo«i^ W * * lift -6 o 

m^mit^}^m^fzM7tK1^l l ZX^xyt^m^3, 3, 3-f'J7;vtn-2- 
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m^m^^r 2002-340758 

50201775015 

ffi^'B fg*g^±J£ 0 0 9 5 

ffo& 0 TO 14^1 1^263 

<K5EtilfR • #Hn1f «> 

IlttlH] TOl4#llJ!25 0 
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[000003300] 
1990^12^ 2B 
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LiJPiffrjgitTti^^Prr 4 5 6 0#i& 



